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Teenage motherhoodThis study contributes to the literature on preventing teenage childbirths by asking whether the pattern and
strength of risk factors is the same for high-risk childwelfare clients, as for their peers in themajority population.
Longitudinal register data onmore than 700,000 Swedish females, including around 29,000 child welfare clients,
were analyzed by means of linear probability models and calculations of population attributable fractions. Com-
parisons of effect sizes suggest that the differences in pattern were marginal, but there were notable differences
in strength. The girls' school failure was the most prominent risk factor across all groups, also when prevalence
was taken into account. In the majority population, the hypothetical reduction of teenage childbirths is on
the scale of 30% if this risk factor could be eliminated. In the child welfare subgroups, however, the hypothetical
improvement was even larger, around 40%. Reducing the high rate of school failure could thus yield a profound
reduction in teenage childbirths in childwelfare subgroups,where the incidence of teenage childbirth is substan-
tially higher compared to other peers.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Teenage child bearing is viewed as an important public health prob-
lem in mostWestern countries (Botting, Rosato, &Wood, 1998). A host
of studies have consistently reported that teenage childbirths are asso-
ciated with a range of negative outcomes for bothmothers and children
(Coley & Chase-Lansdale, 1998; Coyne & D'Onfrio, 2012). While most
previous research examines the US experiences (Hillis et al., 2004),
similar results have also appeared in Europe (Kiernan, 1997; Olausson,
Cnattingius, & Haglund, 1999, Olausson, Lichtenstein, & Cnattingius,
2000; Wellings, Wadsworth, Johnson, Field, & McDowall, 1999).
Although teenage motherhood gradually has become more infre-
quent in many countries (largely due to elongated education, enhanced
employment opportunities and the accessibility of contraception), teen-
age child bearing is also a contextual phenomenon (Robson & Berthoud,
2003). In spite of strong similarities of sexual behavior among adoles-
cents, rates of teenage childbirths differ greatly between countries
(Darroch, Singh, & Frost, 2001). A closer inspection suggests that rates
are higher in the Anglo-Saxon countries (with the US and the UK at the
top of the list)which generally have basic security/market-oriented social
policy constellations, and lower in the Nordic countries (with Sweden at
the bottom of the list) which typically have encompassing/dual-earner, Stockholm University, SE-106
nström).
. This is an open access article undersocial policy constellations (Korpi, 2000). This pattern is also valid for
high risk groups, like youth involved with the child welfare system
(Biehal, Clayden, Stein, & Wade, 1995; Dixon & Stein, 2002; Dworsky &
Courtney, 2010). A crude summary would be that national population
rates of teenage childbirths in the US are comparable to those in high-
risk subgroups (girls in the child welfare system) in a low-rate country
like Sweden (Vinnerljung, Franzén, & Danielsson, 2007).
In the US, the federal government has recently allocated 75 million
dollars toward replications of evidence-based programs targeting teen
pregnancies (Kappeler & Farb, 2014). In a recent meta-analytic review,
Goesling and colleagues found that the lack of replications constituted
the biggest knowledge gap in this ﬁeld of intervention research
(Goesling, Colman, Trenholm, Terzian, & Moore, 2014). Since US adoles-
cent pregnancies and childbirths have declined in the last decade, pre-
vention efforts have increasingly begun to target high risk groups,
including child welfare youth (Boonstra, 2011; King, Putnam-Hornstein,
Cederbaum, & Needell, 2014; Love, McIntosh, Rosst, & Tertzakian,
2005). For these groups, there is a dearth of knowledge about effective
prevention strategies.
Sweden, which is the focus of this study, has one of the lowest
teenage childbirth rates in the Western world (Danielsson, Rogala, &
Sundström, 2001). But as in other countries, teenagers involved with
the child welfare system have far higher rates than peers. Swedish na-
tional register data have successfully been used in cohort studies to ex-
amine risk factors for teenage childbirths, and to longitudinally chart
outcomes related to both mothers and offspring (Olausson, Haglund,the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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placed in out-of-home care (OHC) during adolescence became amother
before age 20, compared to one in 35 among majority population girls
(Vinnerljung, Franzén, et al., 2007). Higher rates (28%) have been ob-
served for girls placed in societal care due to behavioral problems
(Vinnerljung & Sallnäs, 2008), conﬁrming that teenage childbirths are
strongly associated with conduct problems also in Sweden
(Chamberlain & Moore, 2008; Woodward & Fergusson, 1999). Young fe-
males involved with the child welfare system also have high abortion
rates in adolescence according to Danish register studies (Christoffersen,
2003; Christoffersen & Hussain, 2008).
Studies of risk factors for teenage childbirths among child welfare
youth have produced a considerable variation of results, mostly based
on small sample studies. Several scholars have stressed factors that
are highly frequent in this subgroup, like adverse family background
(often coupled with poverty), experiences or child maltreatment, and
speciﬁc characteristics of OHC environments, especially for girls in
group care settings (Corlyon & McGuire, 1999; Dworsky & Courtney,
2010; Geiger & Schelbe, 2014; King et al., 2014; Överlien & Hydén,
2004; Putnam-Hornstein & King, 2014; Rutman, Strega, Callahan, &
Dominelli, 2002). Others have focused more on prominent risk factors
found in studies of teenage childbirth among majority population
peers, like school failure, intergenerational transmission of teenage par-
enthood, low family socioeconomic status, and family disruption (Barn
& Mantovani, 2007; Vinnerljung, Berlin, & Hjern, 2010, Vinnerljung,
Franzén, et al., 2007). A large scale national cohort study (n N 500,000)
on the use of hormonal contraceptives showed that female childwelfare
clients had much higher usage rates up to age 17, in comparison with
majority population peers. But at age 18–19 this pattern was reversed
(Ericsson, 2012). This may suggest that many Swedish child welfare
girls in their upper teens actually plan early pregnancies, as has been
suggested in small scale qualitative studies (Överlien, 2007).
Successful social prevention/intervention programs are typically
based on identiﬁcation and targeting of risk factors that can be inﬂu-
enced (Ferrer-Wreder, Stattin, Lorente, Tubman, & Adamson, 2004).
This study askswhether the pattern and strength of risk factors for teen-
age childbirth is the same for young females that have been involved
with the child welfare system during their formative years, as for their
peers in the majority population. Our study extends previous research
as follows. Firstly, we use a host of comprehensive and high-quality
register data for more than 700,000 Swedish females born 1973–1989,
including around 29,000 child welfare clients. Our massive sample
size, virtually the entire female population born in these years, increases
the precision (i.e. yielding narrower conﬁdence intervals) of our esti-
mates. This particularly holds for the analyses of different child welfare
client subgroups, which usually have been underpowered in previous
research. Secondly, we use linear probability models (LPM) to calculate
consistent estimates of the risk factors' average effect on the probability
of teenage childbirth across groups. Finally, to aid decision-making
about successful strategies for preventing teen pregnancies in this
high-risk population, we also calculate population attributable fractions
(PAF) — an effect measure common in epidemiology. While both LPM
and PAF estimates consider the strength of impact, the latter has a
practical value for those interested in prevention since it reﬂects the
proportion of incidence that theoretically could be eliminated from
the population if exposure were eliminated
2. Data and methods
Sweden has a long tradition of national registers, covering the
entire population, with high-quality data for socio-economic, socio-
demographic and health indicators, and also for child welfare interven-
tions. These registers are based on an individually unique 10-digit
personal identiﬁcation number (PIN) that follows every citizen from
birth, or time of immigration, to death. They also allow members of
the same family to be linked together over generations, through aMulti-Generation register, administered by Statistics Sweden. In our
study, ten national registers are linked by using the Multi-Generation
register and PIN's.
2.1. Population and outcome measure
The study population was identiﬁed in the Medical Birth Register
(covering all births in the country) and the Total Population Register.
It consisted of all females born in Sweden 1973–1989 without any re-
cords of emigration/immigration before age 18, alive and residing in
Sweden December 31, 2008. The sample was limited to Swedish born
cohort members to avoid high confounder attrition, which is a signiﬁ-
cant problemwhen foreign-born persons are included in national regis-
ter studies. Rates of teenage childbirths among immigrant female cohort
members did not deviate from the majority population. We excluded
cohort members who received disability pension at age 23 (according
to the Income and Enumeration Survey). Disability pension at such
a young age is an indication of serious impairment, which for most
probably had antecedents during the years in compulsory school
(e.g., autism related disorders) that affected their school performance
(a hypothesized risk factor in our analyses). In addition, such conditions
could be causes for in-home child welfare interventions or placements
in OHC. In this group, teenage childbirths were less common than in
the majority population. We also excluded 813 female Swedish born
adoptees (0.1% of the sample) since a large proportion of these had
been in long-term OHC and were therefore difﬁcult to categorize.
After these delimitations we had a crude sample of 728,948 women.
In the next step,we excluded all girlswhohad given birth to theirﬁrst
child before their 17th birthday (N = 1752; 8.3% of all cohort girls who
became a parent during their teens). Childbirth at such an early age,
while the girl stillwas in compulsory school (age 7–16), couldhave signif-
icant causal links to school performance. After these delimitations the
study population in the analyses consisted of 727,196 girls, whereof
19,208 (2.6%) had given birth to their ﬁrst child at age 17–19.
Cohort members were categorized in ﬁve groups (Table 1), using
data from the Child Welfare Register spanning the entire childhood
frombirth to age 18. Since an earlier register study on teenage childbirth
among child welfare clients (Vinnerljung, Franzén, et al., 2007) had
found considerable variation within the child welfare population, we
were aware of the necessity to address issues of heterogeneity. Here,
wewere guided by experiences froma long rowof other national cohort
studies, where following categorization had shown good discriminatory
capabilities (Vinnerljung & Hjern, 2014).
2.1.1. Majority population girls
No registered child welfare intervention (N = 697,871).
2.1.2. In-home care
In-home care, but no registered OHC (N=8 244). Due to limitations
in the Child Welfare Register, only respite care and provision of a
“contact person”, equivalent to a “mentor”, are noted in the national
data base.
2.1.3. Short OHC
Less than 5 years OHC in total before age 18, ﬁrst placement in OHC
before age 13 (N= 5 690).
2.1.4. Long OHC
At least 5 years OHC in total before age 18, ﬁrst placement before age
13 (N= 3 982).
2.1.5. Teen placement OHC
First placement inOHCafter 13th birthday, regardless of time inOHC
(N= 11,409).
Outcome measure was the ﬁrst childbirth among cohort members
between their 17th and 20th birthday. As shown in Table 1, crude
Table 1
Descriptive statistics for variables by majority population and child welfare client subgroups.
Majority population In-home care Short OHC Long OHC Teen placement OHC
(N = 697,871) (N = 8244) (N = 5690) (N = 3982) (N = 11,409)
Variable Operationalization Range Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Teenage childbirth First childbirth age 17–19 0–1 0.023 0.086 0.107 0.101 0.144
Girl's birth cohort Birth year 1973–1989 1981.13 (5.06) 1982.17 (4.67) 1980.76 (5.15) 1980.88 (5.12) 1982.21 (4.88)
Maternal birth country Sweden 0–1 0.908 0.856 0.810 0.851 0.847
Nordic countries 0–1 0.045 0.078 0.099 0.111 0.085
Europe 0–1 0.031 0.034 0.054 0.025 0.039
Non-Europe 0–1 0.016 0.033 0.037 0.013 0.029
Intergenerational
transmission
Teenage mother 0–1 0.043 0.106 0.159 0.165 0.121
Maternal civil status Single mother 0–1 0.097 0.471 0.422 0.278 0.314
Missing data 0–1 0.016 0.054 0.081 0.083 0.053
Household economic
adversity
Mother not gainfully employed 0–1 0.135 0.410 0.536 0.755 0.424
Maternal social assistance recipiency 0–1 0.024 0.172 0.256 0.331 0.215
Maternal educational
attainment
Post-secondary school 0–1 0.309 0.149 0.097 0.029 0.141
Secondary school 0–1 0.491 0.514 0.469 0.352 0.504
Compulsory school 0–1 0.190 0.298 0.368 0.446 0.296
Missing data 0–1 0.010 0.039 0.066 0.172 0.059
Parental substance abuse Maternal substance abuse 0–1 0.024 0.139 0.320 0.532 0.173
Paternal substance abuse 0–1 0.114 0.404 0.464 0.613 0.374
Parental mental health
problems
Maternal mental health problems 0–1 0.061 0.264 0.445 0.559 0.268
Paternal mental health problems 0–1 0.058 0.226 0.246 0.345 0.186
Parental criminality Maternal criminality 0–1 0.008 0.074 0.192 0.379 0.089
Paternal criminality 0–1 0.078 0.376 0.434 0.576 0.333
Girl's school failure Poor school performance 0–1 0.099 0.355 0.399 0.409 0.573
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groups (8.6–14.4%) compared to the majority population (2.3%).
2.2. Independent variables
The choice of background variables as indicators of risk factors was
guided by previous research, but was also constrained to population
data that are recorded in the national registers. The latter is the back-
side trade-off to working with entire national population data in a lon-
gitudinal design. Analyses were adjusted by the girls' year of birth and
maternal birth country (retrieved from the Total Population Register),
categorized as Sweden, otherNordic country (Finland, Denmark, Norway
or Iceland), other non-Nordic European country or a non-European
country. Adjustments for maternal birth country were included since
there is a crude overrepresentation of childrenwith foreign-born parents
in the child welfare population (Franzén, Vinnerljung, & Hjern, 2008).
2.2.1. Risk factors
Weutilize a number of binary variables as socioeconomic indicators,
or markers, of childhood adversity (Table 1). Several studies have found
intergenerational transmission of teenage parenthood, also in Sweden
(Francesconi, 2008; Stanfors & Scott, 2013). Here, this was indicated
as mother of the index girls also a teen mother according to the Multi-
Generation Register. Maternal civil status, typically conceptualized as
single parenthood, has been reported as a risk factor for teenage child
bearing in a number of studies (Coyne & D'Onfrio, 2012). Identiﬁed
through the Income and Enumeration Survey performed with taxation
data annually by Statistics Sweden, single parenthood was measured
as whether the mother of an index girl was single when the index girl
was 17 years old.
Maternal poverty and maternal employment status were used as
indicators of household economic adversity in the birth home, a
factor linked to teenage childbirths in numerous studies, and a highly
prevalent background factor among child welfare girls (Franzén et al.,
2008; Manlove, 1997; Vikat, Rimpelä, Kosunen, & Rimpelä, 2002;
Vinnerljung, Franzén, et al., 2007). Maternal poverty was measured
as whether the index girls' mothers received extensive means-tested
social assistance (more than 50% of disposable income the year the
index girl turned 17). Maternal employment refers to whether theindex girls' mothers were not gainfully employed (on Nov 1 the year
the index girl turned 17).
Low maternal education has also been associated with a higher risk
of teenage child bearing in off-spring (Coley & Chase-Lansdale, 1998;
Coyne & D'Onfrio, 2012). Maternal education refers to educational
attainment when the index girl was 17 and was retrieved from the
Register of Educational Attainment, and classiﬁed as compulsory school
(7–9 years), completed secondary (2–3 years after compulsory school)
or post-secondary education (university/college degree).
We also included a number of variables related to substance abuse,
mental health and criminality among the index girls' parents, all being
associated with elevated risks for teenage child bearing (Fergusson
& Woodward, 1999; King et al., 2014; Madigan, Wade, Tarabulsy,
Jenkins, & Shouldice, 2014; Woodward, Fergusson, & Horwood, 2001).
These variables are also crude indicators of childhood adversity
(Björkenstam et al., 2013; cf. Smith, 1996). For indications of parental
substance abuse we used a combination of data from several registers:
death with a substance abuse related cause or at least one hospitaliza-
tion with a substance abuse related diagnosis, or having been convicted
of a drug related crime. Indications of severe parental mental health
problems were measured as either death from suicide, or at least one
hospitalization with a psychiatric diagnosis or suicide attempt. Indica-
tions of parental criminality were constructed as at least one sentence
to prison, probation or forensic psychiatric care (as opposed to ﬁnes,
community service and suspended sentences), thus indicating severe
offenses.
For these latter variables, we used an extended observation time
(from 1973 to 2008). They were accordingly constructed from observa-
tions before, during and after the cohort members' childhood years.
This approach has been frequently used in Scandinavian register
studies (Christoffersen & Soothill, 2003; Franzén et al., 2008; Kendler
et al., 2012; Vinnerljung & Hjern, 2011, 2014; von Borczykowski,
Vinnerljung, & Hjern, 2013). The vast majority of medical interventions
for psychiatric disorders and addiction are delivered in out-patient care,
and not noted in the Hospital Discharge Register. Hospitalizations
for psychiatric disorders are usually reserved for serious or even life-
threatening mental health conditions with earlier antecedents of out-
patient care. Death and hospitalizations due to addiction related causes
most often represent cases of long term substance abuse (Christoffersen
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sentences to probation, prison or forensic psychiatric care usually are
preceded by milder sanctions. These three variables were entered into
the analyses separately for the mother and the father, since they could
also be crude markers of intergenerational genetically related vulnera-
bilities independent of home environment, affecting the risk of antiso-
cial behavior in offspring. Adolescent antisocial behavior is strongly
associated with teenage parenthood for both sexes (Coyne & D'Onfrio,
2012; Woodward & Fergusson, 1999; Xie, Cairns, & Cairns, 2001).
Lastly, we included a binary variable reﬂecting the index girls' school
failure, a consistent risk factor in all studies of teenage childbirth
(cf. Vinnerljung, Franzén, et al., 2007; Vinnerljung et al., 2010). School
failure, here conceptualized as poor school performance, was deﬁned
as mean average grade of b(M-1SD) from the last year of compulsory
school, according to data from the National School Register), or that
the person had no or incomplete grades in key subjects (math, English,
Swedish). In other words, the girl belonged to the 1/6 in her peer group
(both sexes) with the lowest school performance in the country the
year she left compulsory school.
2.3. Estimating and comparing effect sizes across groups
Non-linear probabilitymodels (such as logistic regression) arewide-
ly used in quantitative social science, typically when we are interested
in assessing the effect of a particular variable on a dichotomous outcome
net of observed confounding factors. In linear regression (ordinary least
squares, OLS), controlling for confounding factors and interpretations
of controlled coefﬁcients are well understood. Inherent problems
with interpretations of controlled coefﬁcients from non-linear models
(e.g., odds ratios) are often underestimated in the literature (Karlson,
Holm, & Breen, 2012). In binary logistic regressionmodels, for example,
the difference between uncontrolled and controlled coefﬁcients may be
the result of confounding but also because of rescaling (Williams, 2009).
Since the error variance is ﬁxed (Winship & Mare, 1984), coefﬁcients
from other logistic regression models including the same predictors
are not necessarily measured on the same scale and are therefore not
comparable. Thus, we cannot simply compare and interpret controlled
logistic regression coefﬁcients as effect sizes for similar models across
groups.
Against such a background we make use of LPM to estimate the im-
pacts of risk factors on the probability of teenage childbirth, separately
for majority population and child welfare client subgroups. The LPM,
which is an OLS regression of the binary outcome on the risk factors, is
an attractive alternative here since it effectively deals with rescaling.
Moreover, it estimates the effects on the observed (rather than the
latent) dependent variable and effect sizes are not sensitive to changes
in unobserved heterogeneity, so the coefﬁcients are comparable across
groups (Mood, 2010). The LPM approach yields results in terms of risk
differences (RD). Although the precise conditions underwhich OLS esti-
mation yields unbiased and consistent estimates of the parameters
of the LPM are not sufﬁciently clear (Karlson et al., 2012), it is widely
acknowledged for its computational parsimony and ease of coefﬁcient
interpretation (Horrace & Oaxaca, 2003).
Regrettably, LPM effect estimates do not address the importance of a
risk factor at population level, as its prevalence is not taken into account.
If a large proportion of the population is affected, seemingly trivial effect
sizes can have a considerable impact (and vice versa). To give an indica-
tion of the risk factors practical signiﬁcance, we calculated PAF, a more
policy-relevant impact measure common in epidemiology. Assuming
that the effect of exposure is causal, the PAF estimates the proportion
of outcome that theoretically would not have occurred if none of the in-
dividuals had been exposed to the risk factor while keeping the other
risk factors ﬁxed (Greenland & Rothman, 1998).
To assess whether the effects of risk factors were signiﬁcantly differ-
ent between the addressed populations, we compared estimated effect
sizes between groups using post-estimation Hausman speciﬁcationtests and Wald tests (Hausman, 1978; Judge, Grifﬁth, Hill, Lee, &
Lütkepohl, 1985). Stata 13/SE version was used for all the analyses.
The punaf-command was used to obtain PAFs (Newson, 2013), and
standard errors in our regressions were computed using the robust
option to account for potential problems related to heteroscedasticity.
2.4. Setting: the Swedish welfare state and child welfare system
A government's welfare policy may be considered an intervening
variable between market distribution and a wide range of social and
economic outcomes (Korpi & Palme, 1998). Relative to other countries,
Sweden is known for its comprehensive welfare policies. These include
a number of tax subsidized social provisions available to all, regard-
less of income (e.g., high-quality day care for children with working
parents). Comparative research has shown that such universal arrange-
mentsmitigate the prevalence of poverty and outcomes related to social
exclusion (Esping-Andersen et al., 2012; Ferrarini, Nelson, & Sjöberg,
2010). Moreover, the Swedish approach to social and family policies
also supports a dual earner family typewhich encouragesmaternal em-
ployment (Ferrarini, 2006).
But Swedish welfare policy also has residual components (e.g.,
means tested social assistance, formerly known as poverty relief). By
historical tradition, child welfare is a substantial part of this residual
section, administered and ﬁnanced locally by 290 municipalities
(Hessle & Vinnerljung, 1999). In the capital of Stockholm, one in ten
children born 1968–1975 received some kind of intervention during
their childhoods; 6–8% is a probable guesstimate for the entire country
(Sundell, Vinnerljung, Löfholm, & Humlesjö, 2007). Around 4% of the
child population has at age 18 experienced OHC (Vinnerljung, Hjern,
Ringbäck Weitoft, Franzén, & Estrada, 2007). The great majority of
pre-teen children are placed in OHC care due to parental problems
(roughly corresponding to the US/UK construct of “neglect”), mostly
substance abuse or severe mental health problems. Only a small mi-
nority (10–15%) enter societal care due to abuse. For teenagers, behav-
ioral problems (e.g., delinquency) are the most common reason (Khoo,
Skoog, & Dalin, 2012; Vinnerljung, Sallnäs, & Kyhle-Westermark,
2001). In contrast to the US and UK, juvenile delinquency is dealt
with almost entirely within the jurisdiction of child welfare (Hessle &
Vinnerljung, 1999).
3. Results
Table 1 offers descriptive statistics of variables and related rates
of teenage childbirths in the addressed populations. The ﬁgures clearly
illustrate that child welfare children, as expected, have substantially
higher incidence of teenage childbirth and are a highly selected group
in the national population. The majority of girls with experiences
of long-term societal care (OHC N5 years), for example, had a mother
and a father with indications of substance abuse (53% and 61% respec-
tively), a mother with severe mental health problems (56%), and 41%
had poor school performance, compared to 10% among majority popu-
lation peers.
Table 2 provides RDs along with its 95% conﬁdence intervals (CI)
from multivariate LPM analyses of risk factors for teenage childbirth
inmajority population and child welfare subgroups respectively. In ma-
jority population, all estimates of the addressed risk factors were – as
expected – found to be negatively associated with teenage childbirth.
The most prominent risk factors with respect to effect size, in de-
scending order, were the girl's poor school performance (RD 0.068,
CI 0.065–0.070), maternal social assistance recipiency (RD 0.036,
CI 0.032–0.041), intergenerational transmission (teenage mother,
RD = 0.036, CI = 0.033, 0.039), low maternal educational attainment
(mother compulsory school, RD 0.018, CI = 0.016–0.019) and mater-
nal criminality (RD 0.018, CI 0.011–0.025).
Although the results from theHausman speciﬁcation tests suggested
that there were systematic differences in coefﬁcients between the child
Table 2
Risk factors for teenage childbirth in majority population and child welfare client subgroups. Results from linear probability models/ordinary least squares regression analysis.
Risk factor Majority population
(N = 697,871)
In-home care
(N = 8244)
Short OHC
(N = 5690)
Long OHC
(N = 3982)
Teen placement OHC
(N = 11,409)
RD (95% CI) RD (95% CI) RD (95% CI) RD (95% CI) RD (95% CI)
Teenage mother 0.036 (0.033, 0.039) 0.040 (0.016, 0.063) 0.059 (0.033, 0.084) 0.041 (0.012, 0.070) 0.041 (0.018, 0.063)
Single mother 0.006 (0.004, 0.007) −0.012 (−0.024, 0.001) −0.005 (−0.022, 0.012) 0.004 (−0.018, 0.026) −0.013 (−0.027, 0.001)
Mother not gainfully employed 0.007 (0.006, 0.009) 0.013 (−0.001, 0.027) −0.001 (−0.019, 0.017) −0.001 (−0.026, 0.024) 0.006 (−0.009, 0.021)
Maternal SA recipiency 0.036 (0.032, 0.041) 0.018 (0.005, 0.031) 0.046 (0.024, 0.068) 0.041 (0.018, 0.064) 0.019 (0.001, 0.037)
Mother post-secondary school (ref.) – – – – –
Mother secondary school 0.008 (0.008, 0.009) 0.018 (−0.002, 0.037) 0.021 (−0.001, 0.043) 0.020 (−0.027, 0.067) 0.030 (0.013, 0.047)
Mother compulsory school 0.018 (0.016, 0.019) 0.044 (0.027, 0.061) 0.026 (0.001, 0.050) 0.002 (−0.044, 0.049) 0.054 (0.034, 0.074)
Maternal substance abuse 0.006 (0.002, 0.010) −0.013 (−0.034, 0.007) −0.007 (−0.027, 0.013) 0.008 (−0.014, 0.031) 0.000 (−0.020, 0.021)
Paternal substance abuse 0.008 (0.006, 0.009) 0.027 (0.012, 0.042) 0.016 (−0.005, 0.038) −0.011 (−0.034, 0.012) 0.010 (−0.007, 0.027)
Maternal mental health problems 0.008 (0.006, 0.010) 0.002 (−0.012, 0.016) 0.002 (−0.015, 0.018) 0.009 (−0.011, 0.028) 0.001 (−0.014, 0.017)
Paternal mental health problems 0.007 (0.005, 0.009) 0.001 (−0.014, 0.016) 0.006 (−0.013, 0.026) −0.017 (−0.037, 0.004) −0.002 (−0.019, 0.016)
Maternal criminality 0.018 (0.011, 0.025) 0.010 (−0.018, 0.038) −0.009 (−0.033, 0.015) 0.016 (−0.008, 0.041) −0.004 (−0.030, 0.023)
Paternal criminality 0.011 (0.008, 0.013) −0.018 (−0.033,−0.003) 0.020 (−0.002, 0.042) 0.030 (0.007, 0.053) 0.005 (−0.013, 0.022)
Poor school performance 0.068 (0.065, 0.070) 0.092 (0.077, 0.106) 0.098 (0.081, 0.116) 0.097 (0.077, 0.117) 0.095 (0.082, 0.107)
Difference in coefﬁcients is systematica – Yes (p= 0.000) Yes (p= 0.000) Yes (p= 0.052) Yes (p= 0.000)
Note: All models adjusted for girls' birth year and maternal birth country. Models also include dummy variables indicating missing data for maternal education and single parenthood
(all intercepts suppressed). OHC = Out-of-home care, RD = risk difference, CI = conﬁdence interval, SA = social assistance. Figures in bold suggest that RD signiﬁcantly differs from
the corresponding RD in the majority population (results fromWald tests, p b 0.05).
a Compared to majority population (results from Hausman tests).
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niﬁcant for long OHC: p = 0.052), the main pattern was surprisingly
similar. The strongest effect sizes referred to poor school performance.
In fact, these effect sizeswere signiﬁcantly larger (p b 0.01) than forma-
jority population peers (in home care: RD 0.092, CI 0.077–0.106; short
OHC: RD 0.098, CI 0.081–0.116; long OHC: RD 0.097, CI 0.077–0.117,
and teenage placement OHC: RD 0.095, CI = 0.082–0.107 for teenage
care). In two subgroups the associations of low maternal education
was also signiﬁcantly larger (p b 0.01) than for peers (mother compul-
sory school, RD 0.044, CI 0.027–0.061 for the in-home care group and
RD 0.054, CI 0.034–0.074 for girls who were placed in OHC during
their teens). In addition, we found a few more marginal differences
(p b 0.05), e.g. having a single mother was for two subgroups associated
with lower risks for teenage parenthood than for majority population
girls (RD−0.012, CI−0.024–0.001 for in-home care, and RD−0.013,
CI−0.027–0.001 for the teenage placement group).
As noted above, an apparently small RD for a given risk factor may
have a practical importance if a large proportion of the population is ex-
posed. Likewise, a seemingly large RD may have less practical value if
only a small proportion of the population is affected. A risk factor with
a large RD and a large proportion of the population exposed may
accordingly be of particular interest. By way of this background, weTable 3
Population attributable fractions for risk factors for teenage childbirth in majority population a
Risk factor Majority population
(N = 697,871)
In-home care
(N = 8244)
PAF (95% CI) PAF (95% CI)
Teenage mother 0.069 (0.063, 0.075) 0.050 (0.020, 0.078)
Single mother 0.033 (0.026, 0.040) N/A
Mother not gainfully employed 0.055 (0.046, 0.065) 0.067 (−0.006, 0.133)
Maternal SA recipiency 0.034 (0.029, 0.039) 0.032 (−0.011, 0.073)
Mother secondary school 0.294 (0.279, 0.309) 0.185 (0.082, 0.278)
Mother compulsory school 0.239 (0.223, 0.250) 0.222 (0.143, 0.295)
Maternal substance abuse 0.006 (0.001, 0.010) N/A
Paternal substance abuse 0.051 (0.040, 0.061) 0.120 (0.052, 0.182)
Maternal mental health problems 0.024 (0.019, 0.031) 0.006 (−0.039, 0.049)
Paternal mental health problems 0.018 (0.012, 0.023) 0.007 (−0.034, 0.046)
Maternal criminality 0.005 (0.002, 0.007) 0.007 (−0.016, 0.030)
Paternal criminality 0.037 (0.029, 0.046) N/A
Poor school performance 0.316 (0.307, 0.324) 0.403 (0.343, 0.457)
Note: All models adjusted for girls' birth year and maternal birth country. Models also include
OHC = out-of-home care, PAF = population attributable fraction, CI = conﬁdence interval, N/
gest that PAF signiﬁcantly differs from the corresponding PAF in the majority population (p bcalculated PAF, which is interpreted as the proportion of outcome that
theoretically would not have occurred if all girls had belonged to the
low-risk reference category of the addressed risk factors.
When taking the prevalence of the risk factors into account, the pat-
tern became a bit more diverse (Table 3), even though the general pic-
ture was similar to the distribution of RDs depicted above. Poor school
performance had the strongest effect, both in the majority population
(PAF 0.316, CI 0.307–0.324) and our subgroups (in home care: PAF
0.403, CI 0.343–0.457; short OHC: PAF 0.388, CI 0.320–0.449; long
OHC: PAF 0.401, CI 0.320–0.473; teenage placement OHC: PAF 0.388,
CI = 0.334–0.437). Again, this factor was signiﬁcantly larger for
child welfare girls (p b 0.05), and PAF-estimates suggest that rates
of teenage childbirths among child welfare girls could be reduced
with around 40% if this risk factor could be eliminated. However, the
PAF-estimates tended to be considerably lower for maternal secondary
education (p b 0.01), compared to majority population girls. In the
short and long OHC groups, the theoretical elimination of the risk factor
‘maternal social assistance’ would hypothetically reduce teenage child-
births with around 11 and 14% respectively (PAF 0.113, CI 0.058–0.165;
PAF 0.138, CI 0.059–0.210). These impacts were signiﬁcantly higher
(p b 0.01) compared to girls in majority population (PAF 0.034, CI
0.029–0.039).nd child welfare client subgroups.
Short OHC
(N = 5690)
Long OHC
(N = 3982)
Teen placement OHC
(N = 11,409)
PAF (95% CI) PAF (95% CI) PAF (95% CI)
0.090 (0.051, 0.128) 0.069 (0.019, 0.116) 0.034 (0.013, 0.055)
N/A 0.012 (−0.048, 0.069) N/A
N/A N/A 0.017 (−0.032, 0.064)
0.113 (0.058, 0.165) 0.138 (0.059, 0.210) 0.028 (−0.002, 0.058)
0.143 (0.014, 0.256) 0.091 (−0.151, 0.282) 0.132 (0.064, 0.195)
0.150 (0.026, 0.258) 0.043 (−0.316, 0.304) 0.134 (0.086, 0.180)
N/A 0.062 (−0.073, 0.181) 0.000 (−0.027, 0.028)
0.005 (−0.066, 0.071) N/A 0.026 (−0.025, 0.074)
0.013 (−0.035, 0.058) 0.038 (−0.075, 0.140) 0.004 (−0.028, 0.034)
N/A N/A N/A
N/A 0.062 (−0.039, 0.153) N/A
0.088 (−0.013, 0.179) 0.178 (0.048, 0.291) 0.012 (−0.035, 0.057)
0.388 (0.320, 0.449) 0.401 (0.320, 0.473) 0.388 (0.334, 0.437)
dummy variables indicating missing data for maternal education and single parenthood.
A = not applicable (underlying risk ratio b 1), SA= social assistance. Figures in bold sug-
0.05, results from Wald tests).
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was that paternal criminality constituted a prominent risk factor for
girls in long OHC. While keeping the other risk factors ﬁxed, the hypo-
thetical elimination of this factor would reduce the number of teenage
childbirthwith almost 18% (PAF 0.178, CI 0.048–0.291). Due to accumu-
lated selection processes, this result is not surprising as there is a heavy
concentration of girls with criminal fathers in this subgroup.
4. Discussion and implications
To our knowledge, this study is the ﬁrst attempt to make a struc-
tured comparison of whether estimates of risk factors on teenage child-
birth differ between majority population and child welfare client
subgroups. If the purpose of this study is reformulated into the question
‘does pattern and strength of risk factors of teenage childbirth vary
between majority population and child welfare client subgroups?’; a
tentative answer here would be “yes”. The differences in pattern were
marginal, but there were clearly differences in strength. However,
there are some noteworthy caveats.
All national register studies using secondary data sources have in-
herent limitations, and ours is not an exception. Our data mainly pro-
vide longitudinal ‘aerial photos’ of a human psychosocial landscape.
We lack both detailed and vital information on characteristics of the
youth in our analyses, and certainly input from the youth themselves.
Themost important limitation is probably the lack of data on behavioral
issues, and on the time of emergence of such problems. In addition, we
do not have data on important factors that may have affected school
performance and teenage child birth rates— residential/placement sta-
bility, other service related experiences, and on characteristics of OHC
environments (e.g. Jackson, 1994; Jackson & Cameron, 2011; cf. Barn &
Tam, 2012).
Inferring causality is beyond the scope of our (mostly explorative)
design. Within the limits of the design of this study, imperfect observa-
tional data, and the procedures to estimate and compare effect sizes
across groups, one risk factor nevertheless stands out, namely the
girls' school failure. In the majority population, the hypothetical reduc-
tion of teenage childbirths is on the scale of 30% if this risk factor could
be eliminated. In the child welfare client subgroups, the hypothetical
improvement was even larger, around 40%. Assuming the effect being
causal, reducing the high rate of school failure could theoretically yield
a profound reduction in teenage childbirths in child welfare client sub-
groups,where the incidence of teenage childbirth is substantially higher
than among majority population peers.
Looking at the wide picture of risk factors for teenage childbirth in
the entire Swedish population, our results are in line with studies
from several other countries, including the US (e.g., Coyne & D'Onfrio,
2012). The prominent risk factors are basically the same: school failure,
indications of poverty, low socioeconomic status, and intergenerational
transmission. Comparisons with studies of risk factors for child welfare
groups in other countries are more difﬁcult, since – as far as we know –
there are few large sample studies with the type and range of data that
we have utilized. An earlier Swedish national cohort study found – as
we did – that the intergenerational transmission of teenage parenthood
was prominent also in the child welfare population (Vinnerljung,
Franzén, et al., 2007).
Comparisons with studies from the US are limited by the lack of de-
tailed service related data in the Swedish register, information usually
accessible from the US large scale administrative child welfare registers
(e.g., Dworsky & Courtney, 2010). Examples are reason for child welfare
intervention and experiences of different types of child maltreatment.
But comparisons are also constrained by lack of data on socioeconomic
characteristics of the birth family, and on parental psychosocial pathol-
ogy commonly found in large sample US studies on the same topic.
School failure/poor school performance emerged in the analyses as
by far the strongest risk factor for childwelfare youth. An almost endless
row of studies from all over the Western world have for decades foundthat child welfare clients perform very poorly in school and the educa-
tion system (e.g., Cashmore & Paxman, 1996; Dumaret, 1985; Jackson,
1994; Pecora et al., 2006; Runyan & Gould, 1985; Vinnerljung, Öman,
& Gunnarson, 2005, Vinnerljung et al., 2010). Why this is so has been
more sketchily understood. Their cognitive capacity is not radically
lower compared to peers, but their school performance is substantially
poorer than for same age girls/boys with similar IQ (Tideman,
Vinnerljung, Hintze, & Isaksson, 2011; Vinnerljung et al., 2010). Their
educational aspirations do not seem to differ substantially from those
of other children (Courtney, Terao, & Bost, 2004; Dæhlen, 2013).
Research instead points to several other factors that affect child wel-
fare children's schooling and education negatively, often in combinations.
Instability through frequent residential and school changes – very com-
mon experiences for children/youth in OHC – creates formidable difﬁcul-
ties for children to keep upwith their learning (Blome, 1997; Eckenrode,
Rowe, Laird, & Brathwaite, 1995; Ferguson&Wolkow, 2012). Scholars on
both sides of the Atlantic have pointed to child welfare authorities' long
standing record of disregard for the educational needs of “their” children,
a form of societal neglect (e.g., Ferguson & Wolkow, 2012; Jackson,
1994). Several small sample studies suggest that children in OHC com-
monly face pessimistic expectations from foster parents, teachers and
social workers (e.g., Jackson, 1994; Tideman et al., 2011). Poor working
memory with links to chronic childhood stress seems common among
children placed in OHC (Tideman et al., 2011; Tordön, Vinnerljung, &
Axelsson, 2014), reducing the ability ofmanaging problem-solving tasks.
But the construct of school failure most likely encompasses several
different risk mechanisms. Behavior problems often lead to poor school
performance, and is also strongly linked to risk taking behavior and to
teenage child births (Woodward et al., 2001). But this is a two-way
street. Early school failure can also cause development of antisocial and
risk taking behavior, for example through reduced school connectedness
and increased afﬁliations with deviant, academically low-performing
peers (Gustafsson et al., 2010; Rudaskill, Niehaus, Crockett, & Rakes,
2014). Studies onmental health of children involved with the child wel-
fare system have consistently reported high rates of conduct problems,
compared to same-sex peers (e.g., Ford, Vostanis, Melzer, & Goodman,
2007; Zima et al., 2000). Regardless of causeway, a high prevalence of
behavior problems is most likely an important explanatory factor, at
least for older children's poor school results.
The good news is that poor school performance among childwelfare
children can be inﬂuenced, at least among pre-adolescents. There are
many examples of successful programs, targeting e.g. literacy and nu-
meracy skills (Flynn, Marquis, Paquet, Peeke, & Aubry, 2012; Forsman
& Vinnerljung, 2012; Harper & Schmidt, 2012; Tideman et al., 2011;
Tordön et al., 2014). Also pre-school interventions hold great promise
(Pears et al., 2013). School failure is in our analyses an even stronger
risk factor for teenage child births among child welfare girls than
in the majority population. If school failure is – as suggested by many
studies – a prominent causal risk factor for teenage child bearing, the
most effective intervention/prevention strategy targeting child welfare
populations may simply be investing in efforts that help these children
do better in school. This should start at an early age (Barnett, 1995;
Christoffersen, Höjen-Sörensen, & Laugesen, 2014; Duncan et al.,
2007), or at least before adolescence (Forsman & Vinnerljung, 2012).
Since child welfare children typically are underachieving in school,
compared to their cognitive potential, it seems reasonable to assume
that this is a viable path to improvement — especially since several
US studies have documented good results from similar approaches
(e.g., Allen & Philliber, 2001; Allen, Philliber, Herrling, & Kupermine,
1997; review in Harden, Brunton, Fletcher, & Oakely, 2009).Declaration of conﬂicting interests
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